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(54) ORGANIC COMPOSITE PLATED STEEL PLATE 

(57)Abstract: 

PURPOSE: To enhance electrodeposition painting properties and corrosion resistance by providing a plating layer, a 
chromate layer and a specific org. coating layer to the surface of a steel plate in this order. 
CONSTITUTION* A plating layer and a chromate layer with a chromium adhesion amount of 10-150mg/m2 are 
provided to the surface of a steel plate as the first and second layers and, as the third layer, an aqueous dispersion of 
a resin being a resin (c), a mixed resin of resins (C), (A), a mixed resin of resins (C), (B), a mixed resin of resins (A), {&) 
or a mixed resin of resins (AX (B), (C) and characterised by that a monomer having an OH group being one of the 
forming sources of the resin is 5-40wt.%, a monomer having a COOH group is 2-20wt.% and the wt. ratio of the 
monomer having the OH group to the monomer having the COOH group is 0.5-16 is applied in an amount of 
0 5-3 0g/m2 on a solid basis and dried to provide an org. coating layer. As the plating layer, a Zn-Ni type or Zn-Ni-Cr 
type alloy plating layer is pref. As the resin (A), a hydrolysate of an ethylene/vinyl acetate copolymer is designated 
and, as the resin (B), a copolymer of acrylic acid and olefin is designated and, as the resin (C), acrylic ester is 
designated. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiners decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



02/01/31 12:27 



j\ mm. 



'J* §§ 4$ flF 2* 



B 32 B 15/08 
C 25 D 11/38 
// B 05 D 7/14 



3 0 5 



7148-4 F 
7179-4K 
8720-4D 



® W tb IS & 51 

(a) ^4-62150 

^ 4 ¥(1992) 2 ^27 B 



®W Si ¥2- 165725 
@ai SI T 2(1990) 6 A2BB 







,]> m Si 


8 » 






m n 


» m 






E3 * 4£ 


Si ^ 




A 




®tij K 


A 






@tu m. 


A 






A 


#Sdt VifR 




-m< 







#yB*tettmC3WB*±"r l Iff B #S*«aAttt£:*HK 

KSrtB^ftBBEWffiftlHT 3 T @ 7 #16 1 
»M&**KB*«A?tW 1-2-5 
5*1 * 



tfl M « 

1 . £ IB <o € fa 

2 . 4# ft I* * O IB ffl 

»2.|iLT?rAM«l*<10- 150n.tr /rrf^* 
aji-Hi**L. S3IHTT SB Uli®^ 
tttJg <CK <C)£ CA>©«*«M* WK (O 

t ( B ) <D ig £ 8f fl& s ttt US (A)i < B ) & £ fc! Hi > 
Xllttl&U) £ <B)<fc (C)<0ift£#*JI&T*& ^ 
*<a#|jg©£j£aSt©OHX*lr 5-40 

* <o m fli © £ tft j» © coohs ^ *r-r * 

2 ~ 20**%^ R C <B C00HS £ W * * * 
i: jif I t c ©0HS*Wta$II*OtiibA< 

0.5 - 16* t£ * «fc 7 tt#8i©*#lftft*GSfl*5» i 

(A) OHS^W*******^^**** 



(B) CQ0H££#-*- ai*^^^>Jl^« 

( C ) T ? 'J K ^ a f ^ > > 9 9 V fit * 

< li*ft£© ft & 0H& £ ^ I" * 

cnoHS *w-r**sit&**tt4 

JUi C *l ic E ic X * U > * * * 
^.iS^**f*©**^<*«^> ale iMi * ft to 

(2) 1 it LTfe^i^f 

3& 2 A £ LT? oAft#»a<10- 150og/ nf © 9 

ttHg (CK WIS (Oi (A)©»d«».. Wli tC) 
i (B)<Dig£fcM&. «H& (A)<h (B)©*S£«IB&. 
Xl*8JBS(A) <t (B)i (C)O ig&SH&T 1 * T . 

* © mVs <0 £ IK SB© C00HS Z ^ T Z 
(♦ A< 2 - 20* * 5* , R Cf C <D C00HS *f t4#i 
# 1^ *t t T Z <0 0HS ^ff.ai^Oliit^ 



-283- 



4-62150 (2) 



o.s - let*******®****** 811 *** 

SiO,. Cr,0,, Fe»0,, Fe.0«, MgO, ZrO,. 
SnO,, A*,0, <0*1f/^OIIXtt21IHit 
Sft*#T5~ 100fi*«iSWS 
# <t L T 0.5— 3. 0 g / rr? & fl? L x SE&LfcWfll 

(B ) coon***-* * * ^ * < * 

(C) 7^ 'J /l/KiXfyK ^^^yyUfcx^-r 

COOK************* 



mis 

3 . % Bfl © # « & ^ 

#&B8l:tm*£3£t4 ( £1 * E D Eft 3S tt t «t -5* ) 
Rtf««St«««>»tt1* (SI*ED«ll»ltc 
J: # ) i:ftn^i«^^*^' at Of w w 

C tife * © t* flf 3 

? l * * -e > ia^> «r(c»thtt«c«*i^aiBtea 



- Ni& . Z»-Ni-Co*. Zn-Ni-Cr£, Zn-Pe*. 
In-C©*/ Z«-Mn****»f * - **** *• - 



« £ <D - W * E* T K 5? * - 

<ftMlS 63- 123472<t£*K tt * 150c*./ n? 

«*i^u>-r * »; * *' 7 

* 0 * * * 'J **** 



-284- 



«R?I¥4-62150 (3) 



««Mc L . 2 m m » 12m w «> SIS * f 4 
SiO.. Cr,0,, Fe.O,. Fe,0„ MgO, ZrO.. SnO,. 

^MBS63- 283935^ ^« ICW, tt « * S » 1 ■ 



<d -c * * o 

■C n«f « £ <X ^ . : n i: W l ^ ft W BB 6 3 - 
123472^ &«!H**<0 tOiian^Hlttt&^rS^ 
it^ftS^, E D SS*Btott<DAt? -«36»-C 
ttnA*IB**n*. *fc* ^MBB63-2B3935^ 

^iBeBiofcafeViERtftoxttawtttt* * w 



c ss « * » * * * * ° * a 1 

IB(C> ± (B)<Ofi^«BB> tt IB (B)^S^ 
*flg> XiiffSSU) £ (B)t (CXDftdtHBT 

*<5~40**%> *©*IB©£**©C00H**W 



^^HT 0.5- 3. 0 g / n< L . ifctaifcW 

£ M £ , at K , ffl«^ii:5llltU^i 
l^U 35 2 iHT^ oi. «■»«*< 10- 150 
w /.rf0^> - H*WL, I3IHTTE 
HUB©-5***fi ( c) > (C)<h M)(Dfi& * 86, 

ttlB <C)-fc <B)<0«**IB* U>*. <B>©B 

^^Bl, XttillBU) t (B)£ (OOB^BBt 
* -> T . ' * O « »B © & * » © 0«* * * ^ * * * ** 
jb<5~40«*%> *O«t»©iStiBI«>C00H***f 
£ 2 ~ 20*« ^ - RCf C tOCOOH** W 

«it*< o.5-16t * * "5 tt«>BO*»Bk«*BB 

a«:W-r*Si0i t Cr»0», PdO,, Fe,0„ MgO. 
Zr0» . SnO,. A & .0. <0*tt'//VO HX« 2 



— 285- 



tt^SI^^t It 0.5- 3.0g/nf£?frL> %J& 

£ o £ WIST *> ft „ 

(A) OH£* W-T 5 t * U 7 * > *> £ ft 

tfft#*£<*<DiB£*M& 

(B) COOHS* ilI»Ul/7 4 >fr*>tt 
ft#j^<*ffl8&XI**n£i**{*<S&J£it© 

(C) 7^ 'j^K^^?*, A/ gfriX-r 
;U^L < H^tiiOzS^ii, 0H£ £ W ft 

ift £ # * (* ^ X. it z. ti K ?E \c * l~ \s > & fin x. 
WIS 



»nfl¥4-B2l50 (4) 

f ft . 

* ft W li , lit LTJ6^*1* 

^2iHT?Dy-MHL, ft 3 fli 

CD & W tt § tt V A» * # W * * 4* S © * W 10 * ^ 
ffi T *> ft <, 

ft m li . »llHWK*-rSD<±E»l»-'*31 
ft . *fc»2©*Wfc '* 

s «? * . % m m * it » s . a » * * k * < m a * 

CCTfeollili, Zn, Sn, Cu, Cr, Mi, Co 

cn&*e>»tfnfc2*jai±©d:ft 

Ll>©ttZn-Nl***l.M4Zn-Ni-Cr3feftfca6'9 

d 



!g 2 V O 9 O / - h II W „ 10- 150ng/rrf©* 

? a > - Hi'f fttfc J:^. 9 oAOffli^ 
10w/irf*«T*ntf*3»<D*r»mB » W t «> 

* n ur » « * o * - h * ■ « ^ * * * * l> * * - 

mC<*3»©W«t*aJi£<Dtt»tt 

* n a . 

C fl& (O tK # tfc ft ) 

a< * <f * n ft *< . oHi^iif i$i(*unt 

ft & « ^ <* 8MB r * *u* v> ^ ft t>©-ct>«fc^o 

* , ohs ft # * (* * u ? 4 V £ © ft » 

ttmvmn ft**£#«ns*®£ u « v> ft c t 

ft fig (B)O^i LTIi, 7^ /< * * 'J 



i' ft t> 0 t t J: . * * tt*tto»ttac: 

£ . ft flS (C>©£fti©-r*ft7?'J/i>fl*i* 

g n _ 7 yU , 7^'J/Hl^V/f/K T * V * 
Be ^_ i/1 ,Tj_?'^,i /> r * 'J » 2 - x f" ^ 
* ;U , T £ V /U ft *f V J -=■ * *< * & $ *l * • ■ * 
^ij^Kxxf^OWHtli, > * * U A- ft 

i ^ ^ ^ 4l ^ ; w * if s> n ft „ oHfi ^ w r ft # » 

ij /i/ » t K a + ■> y o tT ;u , / ^ 9 'J ^ » t K a 
^ i> x ^ ;u , y ^ ? y /Hft t K a * ■> ^ o tT A' 

btl^o C00HS«:Wirftm«(*<i: LTti. T 
^ i; ;u fit , > ^ ^ 'J/V»i^l^n4. 

C<D«Ji& (C)ii> iE7 ^ »J ^jjixf A/, > 

reoHX^wt- ft t ±iecooH«^w-r ft ^* 



-286- 



jfeTt><fc^L. * VMi ± IE « & 
ft, (C)t <A)0»£»* (C)t <B)<DvB£SlK 

am* c©*#tk»ni*tt jt '* /l '" :; " 2/tLT 
c©» re k** 1 — ±«eoH 

«.Wr***<*J& < 2~Z0»*Ui6, JE K C © COOH 

($©MMltA < 0. 5— 16T £ © h O T * 4 . 
ft) fig <A)fc<fctf (B)«i»tt*«*»*«tt#« 

<* *> * *F * L < tta«o*Lib«^*-co< set 



J*fin¥4-62150(5) 

a <t » £ ± l r i* . T'/ar^fD-Mj 

- * * > K**ffi«>t-r* K * * A 

un, a we b* * 'J * u«mii*t^i* 
teffj, aunt** - » — lx 

ft £ oj f£ t> © -c * n I* ft ic IS £ I* L, ^ o 91 it 

L T I* BO- 95*C 



m © 4o < > u k v * * ^ * »= ■* * * £ 0 ~ 60,0 

ErtEJB»KTRtt*-*»£l4 95~ 200T T 5 

ft 1 BU ft2Hfttfft3Htt* Zn-Ni££r& 
tlTTVUMt KD*->xf ^l/, RCJf COOH* 

*«;^2&#ft£(*«n&«>*#tfettK. x ^ i/ > / 
r^u/u»^*^<* c t * y * » zom » * ) * ffi 

mom&ft aom a»i^^u>/7^ ^ » # * 

t:E^ L tzmmn 7k#fKft*S*&# <k t T l.5g 



<D 5 % NaC £ tettK 10 0 ffl«« 0 , tt« * " 

ft * * * * - 

<§>:#!*« 1 -i «T 

O : " 1 - 2 » 

A : " 2 — 3 mm 

X : " 3 ~- 4 «■ 

xx: " 4 ■« JsA _b 

tc *t L OHS **-#"**«(*«>t«ft**S - 40m « » 
*^L, 5 * ^tt40*«TttttT*\*. 



— 287- 



E D & tt W tt tt * *" - WH^^W^tt* "5 K s 
C0OH**ff* **«<*«>*J 2 ~20%Tft*>T 

20%«TM2<&T-*''&. 

* 3 SI tt OH* * * f * * * <* © « 6 * 5 - 40% 

*>oC00H«**-f 2 -20% t L 

* « -T . RIH*^W*>ttJ:^^ H # <D « £ A< 0. 5 

El ± © e JR * 6 w * « * 5 * v 7 * ,; ;w * * m 

# » K <hxf-L/>/T^ 'J /t/8t#ft&f*£H&<& 

IS * I' T OH* 5 
COOH**** 2 ~20%T , *1>0H** 

wr * **/cooh** w-f s 

ft- 0.5~16T«»T*n*: E DSfc&Wtttt*^ 

ifc . 8* 4 El ~ !& 6 El li . Zn-Ni&S£a6->* 
> a * - h « (Crtt«ft : B0«g/ irf ) 



»Pi3¥4-G2150(6) 
V n - 7 * 0H»*^ti*i*i Lt 

r 9 y * » t FD + '>if*, Rt^ coohs * « -r 

LT7 ^ M A> ft * « * 4> f 0 £ "C & S & 

1.5g/nTfctt**7fc** L * ft U fc ft ft 
CD±KHK E D £ *4 * 20 /u t tt * * 3 K £ L £ 

# & , »^n^tt»±<w^D^*v h * a. n . 

<0 5% NaC * te«Hc 10B RB«« L , * 
»4SHi*SS©4«»^^*** (: ^ l,:o(1HI 

t * * io% t l . oh* * w-r * #Jfc<* 

L0H**Wi" 5 ~40*T?« 

*T«n*:ED££Btto& ; £^L. 5 % * * 
t> (i 40% m -C li f£T* 5 c 

COOH* t*t**t»ofl6*«^ifci6 0 



COOH***** 2 -20%-C«^T 

* 6 HttOH**** 5 ~ 40 * 

H, *oC00H***T 2 -20% fc L 

r. oh**** **ftt*<o**/cooH***** 

0.5-16-C«tlfcE Dft*»t*tt** °' 5 
*? ^T0H*a<W-f **fti**< 5 -40 

%T. cooh**«****** 2 -zokt, *>-o 
oh* * ** 5 *ft/cooH** ** * 

*©*ft« o.5-i6-c**r*nfc e D^^ittt 

«fc*W?oy-h» (Crttftft : 80«g/rrf) * 

jBfct,, *o±K:7-*y>i'****'' l '± , - Tr * 



y ;U« n - 7* *>. * * ^ > m*{*20% , OH 31 * 
£ Hi ft <* <>: L T 7 ? U^UBrt Fo*> 1 ^> 

& c/cooh* ^w^-^^at*^ l t 7 ? »; /u»* « 

U>/7? 'J ^ ^ * * 

^^wisoTk^wtt**;** i.og /nf t « * J: 

±IC^a^^«y ^An> 50t: <D 5 % NaC i ® tit 

£ 7 12 UWIg^ fi£ m<o± *t LCOOHS^ 

Wr«>**(* J £r3%«i:L. 4 ^ * © 

0 «t» <t ^ . * 16 ^ * * *> * * * * ^ 

*tL0H*©f^A< 5-40%T«»T«n/tED^ 

91 8 El WOH*^ ft 4 ^^25% t L . 



-288- 



COOH«*« I" * 2 ~ 2Q% T * * T 

m 9 HttOH« 5 ~ 40 * 

oH***-r*»«*/cooH»**^**«# 

fcfc*T*n*ED&£i*tttt**L. 0.5*« 
ife 5 Mi 1 6 fi ~C E D&&WttttliG£~f r '$"^ 

« ± © ft * ^ * W * « * l; - * * l/ > / r * 
.j k*^qh» ******* 

*<5~40*-C. C00H**W* S ***** 2 ~Z0H 

-c, *oona*w*r ****/cooh»***** 

* ^ -f o 

#; * 7^ij;i/8i^f/i'HT7^ , i^in 

-yf;^ oH»**r-r aii*HT7 * u im 

h Ka + v'X**. B. tfCOOHS* W * * # * * £ 

L r r * * U * # * & L fc r ? ■;**#*** 



«iiso7k^«tj«i:^^u>/r^ ******* 

iino******^**^**** 1 ^ * 

<D*j£20KT> C00HS* fff 5 
<«©i*Slca*»*£**<tS©W*»«»®* 
$ i E D ^«ittttt©M^^»10El^^-r. ftGS 

j&* & * * O K * mm^tLX 0. 5 8 / rrf & ±- 

«»W*A**<» 3.0g/nffilT**i'. 

* % ffi k ffl ^ & *i * « ° * fiB tc ° l> T 131 * tc 
0.5g /nfJU±T*nfc E DStStt** t> 0.5 

283935^ K 5B« * <lt ^ * * 5 »^ * * : * 

i*©»»*ttRtf»*tt*at*-r*Btt"** K 

{*«***<> «»*tt % /^**flDLT4>±iaED 



£ n * / /UttSIOi. Cr,0.. Fe,0,, Fe,04, 

MgO, ZrO,, SnO,, A*.0, © ^ a K 4* * & # 
»H*T*oT. a 1*50** KBIT* L < 14 10 

^2-lZm/f<O^Ot?*4, C tl * © '/ ^ «4 , & 
& ic j: X y /Mb *< IS C * tt ^ « <9 2 II El -t fi £ 

*»£_trc VA/£*. ioo**»K*t 
iE'/^Ol»^5 - ioom*«±**** 

ft t> 2 m ~ 12m *x T«*lfc»»t*tt* 



m 5n» tft * « 3e <fc l > *»** < 5»ja±ictt*t 

gt R (O M » « «t * ^ ^ ffi I- 'b * <<S*w4^&» 
C00K»*f rS*tt**2-20^t l> ^^>^ OH 

w-r in«i*om*/cooH»**^ * 

0.5- 16iC-r * t «*>T«n* E DSfc» 
W « T 14 tt *« i fei5i:*»:OJ:9tci*r^^n*. 

ffi JK ^ ii * S K » « t tt * tt » M tt « n fc ft » 



-289- 



llBWi:*Lfcfc<JIHI 2) s #2 

« ( * o > - h ■ 3 ) . $31 

«fflUfc»6M=»- * H £ IK T K * » 1* ft # 

T * 5 . L L U *< & % * & H T ti ffl I- J6 t T 
HtllB(b), (c)OlfiEitKa-eH. 

^IC J: • 3 rU»llBI(b)Xttic)K^tto< »«ifi 3 



W IB T 4-62150 (8) 

«ffi04 1 

# o £ttftftrt<20g/n?cOZn-Ni&£&#>-o £ 
fl£ (NI-1I.5K) K Crtt «ft*<70w/ nf t U 5 
J: ? K £ d ^ - h & S L > 7 ? M /US ^ * -r ^ £ 
Lt7^ »J/UJ»n - ^f /V, 0H& £ W * * # ft 
iLTT^J^»tFD*'>if/K & C00HS 
£WT*#ftf*£: L t 7 ^ 'J ^ttt*t^Lfc7 

;u«2om*%) ©*»ifc«©iaJBa2o*«tt*a 

£ « ft * l£ *t L OHS * * -T 4 « * f* © *J £ *< 20 % 

-c , COOH* ^tt at<*©f]^^5 % T £ 9 , 
OHS* * + Z #ft<*©fift/C00H»* Wt4il 
<* <D ft ft = 4-C**±E*a*tt«>WlSHEaK 
*f L , s ~- B m /* to * V * % S A* * *s V * fRf& & £ 

i x zom. m%i&m t to ■t^&ft l , 

4fc tfk L T 1.5g/rrf>'i:*<fc?K*rfa&SS£ff> 



SDKW 2 

tf> & ft m ft 20 g / irf © Zn- Ni - CoJh G & 
#>-,%mWL <Nl*» 11.5*, Co= 0.6%) ICCrttS 
ft*<85«g/ nf<h^**-5»w^ny - ^SU T 

/ ij Mkb K n * > ± * ">U . SCf COOH* £ W 

* S * ft # £ L T 7 * 'J VUSt^&ft^C***^ 
y /T t 'J /i/##ft£ttfl8&©*#t*«K*H'*<: . 
» L0H**«-r «*»«e*25x COOH 

<*©ftft/C00H***f = 5 "C* 

m tf to is 'J * % / >U * S' V * Hff5#25ftft%i?&J)0 L 
Tkttfc* * <D± IC£*J U . «»LT'2.0g/nl 

ttt&xi KG tot** 

" nmm 3 

* § ft V ft *< 20 g / nf © Zn- Fe& £ & -» 3 
ftffi (Fe^lO.5%) lcCrM»ftA< I05«g/nfi:« 



U^I^^-hfelL, T ^ 'J ^ H - 1 X t /V 
HT7^J^»n-^fA/, OHS ^ W ^ -5 * ft 
(jHt7?'l^«lt fr o + 5/ x iU . COOH 

te 7 ^ ,j /u ^ & ft # » nit <o * ^ » m »c v» r , 
zmm w l ohs ^ w * m ft 15% , COOH 

l^fti^ti*^ 7.5%^^> OHS^rW-f 
ft|*CD ftft/C00HS^ W-T 4IH*©fii = s: T 

m ju © A £ .0, •/ ^ * 22. 5% AD L * 

« 1-9 $ ft « » 20 g / nf to Zn - Ni - Cr# & & 
*>o£«ffi (Ni=M.5%, Cr= 2.0%) CCrftt 
ft A< 85ng / nffcttfti^K^o^-HaaL* 7 
^j;pi»iXf/i'Ht7VJ/i'«n-rf.^0 
% % 7 ^ V 2 -xf^^+ >A'25X> OHiS * 

*r-r*nift(*£LT> ViaSat k d + ■> *■ 

, R tf C00HS t*t6*l»HT/M')/l' 



-290- 




*30%> COOHS^Wf -5 5 %£*> OHS 

L 4 ~6 rn # 60 C r 1 0 » 

* CD ± £ L s K» LT l.3g/nfit£ 

J6o £tt««A<20g/rrfCDZn-Mn#£&too $ 
*ff& (Mn=44.0%) IC Crtt #**<65ng/ m' i tt * 

Ht>^ 'J ;H[ t K o + •> x ;i/ , & COQH 

jc ** t oh® * w -r * * 20% , C00H 

ft ft CD m « / C00HS *f t5*i(*OlI - 4 T 



too £ ft ^ ft A< 20 g / nf co Z n - Nilfc £ & to o £ 
» tR (Ni=I1.5%) tcCrft***<75Bg/ nf «t t£ £ 

LT7^'J*Kn-^^^K OHS £ W t" * * 4 <* 
i L X T £ 'J /I'M t K o * •> -f a hf /U , & COOH 
S^tt4lll*itT7^ y /Ul* * # fi £ L 

t $ y /i/&#m£#^i©7j<#ffcfticj£UT; £ 

f ti*i:WL0Hi*Wt4$H*^30%, COOKS 

# Jig & IS Hff*#K*fL, 2 ~ 5 m ^ 

© MbOV 2: 20% i^fiD L fc. * ttifc * * © _b K & 

% m m 8 

too §tt-»*z!rf20g/nfcDZn-Ni-Cr&&& 
too£«& (Ni=10.5%. Cr = 3.0%) icCrf** 
**<90tw/ nf £ K S X 6 K 9 a > - h © ® L > 7 
? 'J ;mxxfil/t LT7 ? 'JiHln-y^^K 
0H» tUifti L T 7 * y /U 6ft t Fo*'> 




ttRH¥4-62150 (9) 

m/i©Fe,0> */ >W £ 22. 5% tfs J)D L * £ ft £ * «> 
± ic £ *i L , KlftLt i.og/trf^ttfi 

ItffiPl 6 

too 20 g/nf©Zn-Ni&&;fctoo # 

Jflft (Ni=10.5%) CCrfffi A<95«g/ nf i 6 

t Lt / ? ? »;;u>^;u45%s 7 ^ 'J ^ SI i ^ t 
;u i L T-r 9 'J ^tt n - ^f/HOX, 0H» * * 

R tf C00HS ^Wti^i^i ^ 'J >HK * 

l ti * ? ? y /i/R#M£<*ttn&«>*aii** 

35%, C00HS* * m«<* * 10% . 0H*£ 
/ COOHS ^W^^^«(*cDffi 

(_ , 4 — 6 m v <D Fe,0, V ^ * 27 . 5 % & flD t ^ ?t< 



# * 35% , C00HS ^Wt5$ft(*^ 7^t^. OH 

^L> 5 ~ 7 m/yCDZr0«-//U^25%7^/jaL^7)ctt 
«^^CD±Hffi^L. «SLt I.Bg/nfitt* 

5i ffi m 9 

too £ ft § * *< 20 g / nf CD Zn - Mn& £ £ to -> ^ 
Hi (Mn=39.0%) »C Crf^# H^BoiBg/ nf £ 5 

Hty^'i/Hl^^s OHS ^ ^ -r 4 # It 
Hty^'j/Ull: (.'o + i/if ^, C00H 

^*«^lc^f UOH*«r^^i¥«{*^20%. C00H 

S ^ W 5 % £ * J 0HS ^ # f ^ 

i* CD £ Ji / C00HS £r*nr*i£*t*cDfi* = 4 -e * 



-291- 




m ix Sn0t*/**22. 5X85 to U * <0 -t K 

&*?L, fc*»LT 1.3g/rrf <tfc*«fc 7 K W « tt 
9 A £ f£ L o 
JCttPJ 10 

too 20g/rrf<DZn-Ni&£&too $ 

(Nl-11.5*) »CCrM*«^79inff/ rrf i * 
J:^t:;p>- btolL, y ? ? ;H* A ^ A' 
Ht^^J^Sl^'^ 0HX £ W * # * # 
tUT****)*** Ko*^i^^> & # C00H 

LOHS^Wt *#«(**20%. COOH 

mzm-r ****** 5 %£*. oH£**!-r*#* 

t*CD**/C0OHS*W * * = 4 T*> 

ft m 1 1 

too ^^t*«* < 20g/'iTfOZn-Ni-Cr^^^ 
too§*tS (Ni= 9.0%, Cr= 1.5%) KCrtt* 



@^#20ft*g1J£iS£ L /i BUS©* 

» t* m iz * u x . ± # * <* k *t t ohs * *r r * # 

*i**20%. COOHgSrWf *m«<**10%£*. 
0H« * * 4 * « * © « « / C00HS ^Itilt 

Id ft L „ 5-6mjU(0-> , J* k /^*->MUB^ 
HT 20Mt * % ^jtlDL^Tktttt^^^Jit-^* 1 -^ 

£2&0J 13 

too £tt**d<20g/nf©Zn-Ni-Co&£& 
too^WK (HI-U.3X. Co= 0.7%) iCCrtt* 
* 38«g /nfttt« - l-fea^^ 7 

i ^ /!/ . R C00HK t#t**I*tLT7M 
yb»*#*£L7rT* U 

<*4B3 £ LT10%) ©*#t*fc©H0$Hom«* 




ttflBT 4-62 150 (10) 

* n © ii « » 60* «*tx^i/>/r^;i^»* 

* & # *t JJB ( 7 * U /U St 20m * % ) © * » Ilk * ® 

S # K *t L s 5 ~ 6 m * © •> U * "/ * * ■> ( J * 

HI L fco 

2**6 0112 

too fctt*«a<20g/nf<DZn-Nifc&&too 3 
M£ (Ni=12.3%) ICCrtt***<98*g/ nf £ *£ * 

LtrM*ln-^^*» oh« £ *f ?" S SHI f* 

£ t x r * »; t K o 4- S/ i f- /u h R COOH* 



LfcfirflgOTK^tt^JC^UTs £ $ ft <* K *t L OH 

s * w ** & f* * 20% s coohs t * i* 

© # flg SI ff£ 5} »c « t . 5 ~ 6 m a © '> 'J * */ /Kr 
•> y fimBft £ L T20ft«%^tt] L ^tK14«* * 
0±<caS^t, *fc*LT 1.5g/nf ttt* 

itttW i 

too£tt»**<20g/nf(DZn-Ni&£&toois 
M« (Ni - 11. 0% ) * m ^ ^ . 
ItttW 2 

too fctt**a<20g/irf£>Zn-Nifc£&too * 
Wfi (Ni=10.5%) Crtt «»*<75«g/ rrf t * 

lt«^ 3 

too fctt#*a<20g/rrf©Zn-Ni&6&too » 
«tS (Ni = 11.5% ) ICCrtt»«A<70«g/ nf ^: K Z 



-292- 




LT T 9 V frtit n - 7 * * * OHS * W * * * * 
*< 0 % . COOHS *tt«*l(**«0«O7?^ 

«AD L * ©±lc«tf L s »»Lt 1.5 

tf) 20g/rrf<DZo-Ni-Co#£& 
(Ni-II.5K. Co = 0.6%) JCCrft* 

*m< o % . coohs* ^ m«(**< 0 % © X ^ f 

i^^{:«L 9 ~10mA ®-> 'J * ( /^*^ ©ais 
# t LT25%i&j!raLfc7k&fc£*^i:K£ : frLx 



it «0I 7 

9£> r> 20g/rrf<DZn-Mn2&&&#^ & 

(Mn=44.0%) K Crf<t« * *< 65»g / nf £ * 

Hty OHS £ ft * * * f* 

a< o % , coohs ^irt«#i#Hry^^ 

K , tOli^^W I, 1 0 , -~ 1 2 m /Lt © Fe,0,VA/£ 
* CD El J&5» £: L T 22. 5% & JlIJ L * © -t 

*>ofctt**a<20g/irf©Zn-Ni&£&*>-> * 
(Ni=10.5%) »cCrft*»J5i«95w/ nf £ Z 

HT^^'J^I^'^ 0H * * * * * * ** 
COOKS *Wr*#«<*<t: L t> * * * 




ftfifJ¥4-G2150 (11) 

tf> t> # * * >&< 20 g / m" © Zn - Pe# £ & #> ^ £ 
Hl^ <p e -10.5K> ICCrttS*A< I05«g/irf>* 

£ L T T ? ij/min-^f OHS 4^t4$t 
{* *< 0 % . COOHS tWt4*t»fcLT7>U 
»j5i<5 %(DT y 

f£Di)g^(:WL2-4m/iC A 4,0, \Z;U£* 
© <t LT22. 5X«&ftlLfc*tttt**«>±fc 

S6*?L. «*LT I. 8g / irfi 4 4 i "j l^tttt 

fctt**a<20g/nf©Zn-Ni-Cr&&& 
fcogWtfi (NS-11-.5X, Cr= 2.0%) 
« A«B5Bg/ irf t tt * J: 9 1= ^ o y - h tea L . T 

OHSfc^-T LT> H'J^lt K a * 

•> i f- /I/ /&< t % . COOHS ^Wt*it»i { 0?l!«3 
7 * II «^ *<om\fc 

#lc*fL 4 — 6 m n CO C r , 0 » '/ ^ £ * © §1 ^ # £ 
L T 25. 0% ^ 01 L tz * * © ± 1= L * 



IB^KWL 4-6mizO F e , 0 , '/ ;l/ £ * © 53 0 
Jt tt « 9 

A , §fl-3&;fta<2Gg/rTf©Zn-Ni&£;fe#>^ £ 
Mffi (NI-I1.5X) »= Crtt ***<75bb/ nf <t tt * 

9 i; ^ d > - hM® l> T £ y ;H!i yvi 
L T 7 * yi/ » n - 9* , OHS ^^ti^il* 

0 % s COOHS *ft5ltl*HT7^ «J ^ « 
*< 30 % © 7 ? >j;U im©7K#ttft^ 

lw*fL2~5mM© Mg0y^^^'»© 
RJ^i LT20%*»nt/r7Ktt«^^©J:*c^mL. 

it am 10 

J!>^^*^ (NI-10.5K. Cr- 3.0%) (CCr#« 



-293- 



{* i: L T 7 * 'J /u K 1 %<» 7 ? M;Hfc&fi£-#tia 
Jfl <D * # 1ft ic . *©H©^U»L5-7ma© 
IrQt*/ & * <0 MM & £ LT25XiSflDLfc*tttt 

it ff 11 

* o * ft * ft d< 20 g / nf <D Zn - £ & # ^ * 
88*6 (Mn=39.0%) fC C rtt » ft *< 8 5mg / nf £ £ 
j:3C?a><-haaL« > * ? !l * ft * * ;l> 
iLT^H'^l^*^ OHS £ W t *> # * <* 
ri< 0 % > CO0HS ^Wtiiil*0?l!®> * * 'J ^ 
&&ft & fig * OBJ^^i:^ t 

2 ~ 4 mACDSnO.'/^^^^ll^^i L T 22. 5% 

it tt « 12 

V> -o £ttB*a<20g/'nttE>Zn-Ni&&&a6-3 $ 
IH (Ni=ll.5%) ICCrttftft iinSasX nf £ * 



i.*fi8¥ 4-62150 (12) 

i L t > ^ >J /U & t + ^*<1X, CO 

0H£*w-f*#*<*± ^ r y * * »; * ft i * ® 

> 9 ? 'J /UR#ft£t*»lli«0*aft«**©-t' c 
&tf?L. fc®LT 2. 5g/nri^«*9«=W«tt 

fctttPJ 13 

^o$iH« (Ni= 9.0%, Cr= 1.5*) KCrttft 
ft ii<l^/ nlittiiai^oy-l'fcS^ x 

( OHX 5ltl*ft^t Lt 1 %} <0 * # 

«k « <o a # soft mm t 3-* \s > / r ? ^ si # 

ft £ f* «J flg < 7 * >; ;H* 2 ft ft % ) © * # «* ffi © 
HJ&a40ftft«*»a-L fc*»©*5*ftft*W«i 
® J£ # *f L , 5 — 6maO£/y*y ^ »J * 
mteft t L T 20ft ft % S&flU L/lTK^^^^^J-f- 
£ # L > 9£«tT 1.5g/nf£ 



a «* m 1 4 

^(^#ft*<20g/nfOZn-Ni^^^i6-5 $ 
fflfS (Ni«12.iX) KCrtt *ft#75mg/ nf <!: * 
«fc-5lC?oy-h*G:SL> T * »J >»/ ft * f- ^ £ 
LtT^'JJl/Sln-^fiK OHS £ W * * ^ * * 
£ L T T * M JUft t Fo*->xf;l, R t/COOHg 
^rW^S***^ L T 7 ? 'J ;V»^*S^LfcT 

* ■; ^*&ft&##S&©*#»fc*>®^#60ft ft 

ft ttffi C0H»*W-r**«***iSiLTI56) 
<O7k#ttft£>@ffs#40ftft£P*rt£ L KWfla<o * 
4>ftttlc*5^T, ^mftttlCttLOHSSrW*** 
ft {* £ 4 % , C00HS 1 % £ 

0H£* W "T 4 J£ft#<Z>ftft W * 5 #• 

# © ft ft = 4 TfcSffllB 

t, 5 — 6 m U © > % ) * */ k * > 'J * ® ® # 
iLt 20Sft % L^Tfcfett^^^-t^^* 1 - 
ftSLT 1.3g /nf t ^£ ^ J: ^ 



SftftftA<20g/irf©Zn-Ni-Co^^ft 
feo^lH^ < N 1 — 11. I 9tf . Co= 0.5%) {cCrf^S 
ft A< 43«g /irfttt«J:^i:M>-h*l^ 7 
^ i)yVS[xXf^iLT7i' 'J A/ fflt n - 7 f" ^ > 
OHS ^ftai(*i 1X7^ 'J yUKt K o + •> 
i /U . & CJC C00IIS **t«IH*HT7f,'J 

tt«EOH^^70ftft«J t if-i/>/ft«b'-** 
|*<aSHt 1%) ©7K5>»tf«£OSlfg^20ftftai 

txf i/>/7^ ^m*i6#*ii ( t * 'J * 
®4fift%) ©*#»fc©nff2#ios*ai ; &s£ 

L fiy <D tK 5^ tt K *J ^ T > ^Ii(*t:^L0H 
g ^- ^ l£ft#2r 3 % . COOHS^ M-t Z> ^ ft 
^ ).5KS*s OHS* W-T i #ftf*©fiftXC00H 
g^Wt^$t<*«fil = 2-e*>e^8§OTK^« 
ifc<Z>«n&@J&#K*tL. 5 — 6 m ii <0 *> 'J * '/ ^ 
ii/'J/i@i^iLt 20ft ft^^^lL^THttffi* 
*(D±i;l£*jL. «»LT i.5g/nf ttt4J:o 



-294- 



%mm i - is* $> a cut km 1 ~i5T#*n/^ 

D£»WI4ttK**fT^fctt**» I 3 R S& 2 
* ic ^ f . 

txfttttta j is- z - 23iim&izmm l 

P* * « SMc 5 % . «rti&£35°C , 

Oft ?3 2. OPSI) 50008$Rfl&Q?g**#&£Sg3 L > 

©, O, A, x, x x © 5 ©pgr ffFfffi L *> © -e 

® : 0m&£. 0 % 

O : " 0 ~ 1 % 

A : " 1 - 10% 

x : " 10--50K 

xx: " 50% Jil ± 

© : 5000.& jy± 
O : 4500 — 
A : 4000— 4500,*: 
x : 3500~ 4000«5 



WIH ¥ 4-62150 (13> 

x x : 3500,£ Jil T 
1 $ * £ B£ £ a> fi J: 7 |c, * 3 SB © & IS JS PI 







WIS It at 


* 1* / 11 


W A tt 




If 


a 


at» ■» * « a 


» * | ft * ft 

<g/rrf) | («/frf) 


OHB 

(««) 


C00HS CHS/ 
{%) COOHB 


tt & 

* « , r 


a 

(?•) 


n m m 




m » a 


EDfiS; 
it 14 1$ 


1 




20 | 70 


20 


G. 0 4. 0 


SiO, 5 — e 


20.0 


1.5 




© 




2 


Zn-Ni -Co (Ni-ll.SS. Co-0.6%) 


20 


85 


25 


5. 0 5.C 
i 


SiO r . 9 —10 
l 


25.0 


2.0 


© 


@ 


© 


3 


Zn-Fe (Fe-10.5%) 


20 


105 


15 


7. 5 ! 2.0 


A 4,0, j 2-4 


22.5 


1.8 


© 


© 


© 


4 


Zn-Ni-Cr (Jli-n.SH. Cr«2.0X) 


20 


85 


30 


5.0 ! 6.0 

i 


Cr.O. 1 

1 




25.0 


1.3 


© j © 


© 


5 


2n-Mo CM»-44.0?O 


20 


65 


20 


5.0 | 4.0 


reiOi 


10—12 


22.5 


1.0 


® j © 




e 


Zn-Ni (Ni-lO.SX) 


20 


95 


35 


10.0 3.5 


Pe.O, 


4-6 


27.5 


25 


® 




© 


7 


Za-Ni (Ni-n.5*> 


20 


75 


30 


5.0 


6.0 


MiO 


2-5 


20.0 


1.5 


® 




© 


B 


1 

Zn-Ni -Cr (Ni-10.5K. Cr-3.0X> 


20 


90 


35 




5.0 


ZrO, 


5-7 


25.0 


i.a 


® 


© 


© 


9 


Zn-Ko (Mb -39. OK) 


20 


85 


20 


5.0 


4.0 


5)0, 


2 -4 22.5 


1.3 


@ 


© . a 


10 


i 

In-fit (M-1I.5X) 


20 


79 


20 


5.0 


4.0 






1.5 


o 


o © 


11 | Zn-»i-Cr OU-B.OK. Cr-1.5*) 


20 


65 


20 


10. 0 


2.0 


SiO, 


5 — 6 


1 20.0 f 1.5 


© 


© © 


12 1 Id-Mi (Si-12.3X> 


20 


98 


20 j 10.0 


2.0 


SiO, 


5—6 


20.0 1.5 






13 | Zn-Ni -Co (Ni-11.3*. Co=0.7K) 


20 


36 


20 i 5.0 

i 


4.0 


SiO, 


5-6 


20. 0 1.5 


© 


© j © 



-295- 



ttB ¥4-62150 (14) 



t m 



* * • 




C 56 W © * 5 

t() filcEDS»iitlttt':« ftT * n ' :#^1,ll6 
Sl l~3E|l*ln-Ni*£&*^**« ,::18W? 

CJ: i;Ii:ED*fit8*l-, £ ft fc « . » * 
ED »»itfc». 



« -v a * ... ? a > — r W * 



iR » * 



-296- 



¥4-62150 (16) 



El 




© O < x- 8 




© O 



in 



® O < ~ 



© O < x 5* 



— 297- 




»«¥ 4-62150 (18) 




11 B 



o 




-298- 



nm ¥4-G2150 (17) 



fa i worn* 


















s 










7- 


1 B»t*IIW*3tA 




e 


ill 


Si 






BS 




w m 


* 




35: 




^IMWMW #BT722- 1 


Bg 




©m w % 






ft 




W^JHft«^m«^ESI* 1 


-15 


-16 




B8 




m 


M 


»3WII!IMWiWffi#*"n5- 


132 





-299- 



